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\S 0.
Complex ball ( $\backslash$
)
\S 1. K3
2 $X$ $K3$ 2 $\backslash$
..
(i) $X$ $\ovalbox{\tt\small REJECT}$
(ii) $X$ $K_{X}$ $X$ 2
$H^{2}(X, \mathrm{Z})\simeq \mathrm{Z}^{22}$ $H^{2}(X, \mathrm{Z})$ lattice
$\mathrm{Z}$
$(, )$ : $H^{2}(X, \mathrm{Z})\cross H^{2}(X, \mathrm{Z})arrow \mathrm{Z}$
$\text{ }$ lattice unimodular, even, $(3, 19)$ lattice
$(H^{2}(X, \mathrm{Z}),$ $(, ))\simeq L=U\oplus U\oplus U\oplus E_{8}\oplus E_{8}$
$U$ hyperbolic lattice,
$(\begin{array}{ll}0 11 0\end{array})$
2 $(1, 1)$ lattice, $E_{8}$ even, unimodular, rank 8
lattice $A_{n},$ $D_{m},$ $E_{k}$ $A_{n}$ , D , $E_{k}$
1342 2003 53-60
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Cartan lattice $\mathrm{l}\mathrm{a}\mathrm{t}\mathrm{t}\mathrm{i}\ovalbox{\tt\small REJECT} K$ $m$
$K(m)$ $K$ $m$ $\mathrm{l}\mathrm{a}\mathrm{t}\mathrm{t}\mathrm{i}\ovalbox{\tt\small REJECT}$
$X$ 2 $\omega x$
2-cycles
$\omega_{X}$ : $H_{2}(X, \mathrm{Z})arrow \mathrm{C}$ , $\gammaarrow\int_{\gamma}\omega_{X}$
$\omega_{X}\in H^{2}(X, \mathrm{C})$ Riemann condition
$(\omega_{X}, \omega_{X})=0$ , $(\omega_{X},\overline{\omega}_{X})>0$
$\Omega=\{\omega\in \mathrm{P}(L\otimes \mathrm{C}) : (\omega, \omega)=0, (\omega,\overline{\omega})>0\}$
$\Omega$ $K3$ $X$ marking $\alpha x$ : $H^{2}(X, \mathrm{Z})arrow L$ 1 1
$\Omega$ marked $K3$
\S 2. $\mathrm{I}\mathrm{V}$ Complex ball
1. 4 ([PS] I. Piatetski-Shapiro, $1.\mathrm{R}$ .
Shafarevich):
$X\subset \mathrm{P}^{3}$ 4 $X$ $K3$ $X$ $h$
4 $(h, \omega_{X})=0$ $L_{4}=h^{[perp]}\simeq U\oplus U\oplus E_{8}\oplus E_{8}\oplus(-4)$
$\omega_{X}$
$\Omega$
$D_{4}=\{\omega\in \mathrm{P}(L_{4}\otimes \mathrm{C}) : (\omega, \omega)=0, (\omega,\overline{\omega})>0\}$
$D_{4}$ 19 IV 2 disjoint union
4 19 4 4
marking $\alpha_{X}$
$\Gamma_{4}=\{\gamma\in O(L) : \gamma(h)=h\}$
$D_{4}/\Gamma_{4}$ ( 2 ) 4
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$2k$ $K3$ $L_{4}$
$L_{2k}\ovalbox{\tt\small REJECT} U\oplus U\oplus E_{8}\oplus E_{8}\oplus(-2k)$ $(-2k)$ rank
1 $-2k$ $\mathrm{l}\mathrm{a}\mathrm{t}\mathrm{t}\mathrm{i}\ovalbox{\tt\small REJECT}$
2. 3 $([\mathrm{I}\zeta 1])$ :
$C$ 3 non-hyperelliptic curve $C$ 4
$C$ $\mathrm{P}^{2}$ 4 : $C=\{(x, y, z)\in \mathrm{P}^{2}$ :
$f(x, y, z)=0\}$ ( $f$ 4 )
$X=\{(x, y, z, t)\in \mathrm{P}^{3} : t^{4}=f(x, y, z)\}$
$X$ 4 $K3$ $X$
$\sigma=(\begin{array}{llll}\mathrm{l} 0 0 00 \mathrm{l} 0 00 0 1 00 0 0 \zeta_{4}\end{array})$
$\zeta_{4}\ovalbox{\tt\small REJECT}\mathrm{h}1$ 4 $\omega_{X}$ $X$
2 $\sigma^{*}(\omega_{X})=\pm\zeta_{4}\omega_{X}$ $X$ $\mathrm{P}^{2}$ $C$
4 $\mathrm{P}^{2}$ $C$ 2 $X/<\sigma^{2}>$
2 $\mathrm{d}\mathrm{e}\mathrm{l}$ Pezzo $C$ $(X, \sigma)$
canonical non-hyperelliptic curve
$(X, \sigma)$ 2 $\mathrm{d}\mathrm{e}\mathrm{l}$ Pezzo




$H^{2}(X, \mathrm{Z})$ sublattice $(1, 7)$ lattice $S$ explicit
$S$ $H^{2}(X, \mathrm{Z})$ $T$ $T$ $(2, 12)$ lattice
$T\simeq U(2)\oplus U(2)\oplus D_{8}\oplus A_{1}\oplus A_{1}$
$\omega_{X}$
$T\otimes \mathrm{C}$ $X$ 12 IV
$D=\{\omega\in \mathrm{P}(T\otimes \mathrm{C}) : (\omega, \omega)=0, (\omega,\overline{\omega})>0\}$
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$X$ $\sigma$ $\omega_{X}$ $\sigma$
\mbox{\boldmath $\omega$} $D$ $(X, \sigma)$
$\sigma$ $T\otimes \mathrm{C}$
$T\otimes \mathrm{C}=T_{+}\oplus T_{-}$ , $T\pm=\{\omega\in T\otimes \mathrm{C} : \sigma^{*}(\omega)=\pm\zeta_{4}\omega\}$
$B=\{\omega\in \mathrm{P}(T_{+}) : (\omega,\overline{\omega})>0\}$
$\omega\in T_{+}$ $(\omega, \omega)=(\sigma^{*}(\omega), \sigma^{*}(\omega))=(\zeta_{4}\omega, \zeta_{4}\omega)=-(\omega, \omega)$
$(\omega, \omega)=0$ $(\omega,\overline{\omega})$ hermitian form $B$ 6
complex ba $\Gamma=\{\gamma\in O(T) : \gamma\sigma^{*}=\sigma^{*}\gamma\}$
$B/\Gamma$ open set 3 non-hyperelliptic curve
4 6 3 4




3. 4 non-hyperelliptic curve ([K2]):
4 non-hyperelliptic curve $C$ $\mathrm{P}^{3}$ 2 $Q$ 3
$Q$ $C$ 3 $K3$
lattice
$T=U\oplus U(3)\oplus E_{8}\oplus E_{8}$
3 isometry 9 complex ball
4. 6 curve $([\mathrm{K}2])$ :
6 non-hypereffiptic curve $C\subset \mathrm{P}^{5}$ 5 del
Pezzo $S$ $S$ $C$ 2 $K3$
lattice
$T=U\oplus U\oplus E_{8}\oplus A_{1}\oplus A_{1}\oplus A_{1}\oplus A_{1}\oplus A_{1}$
15 IV
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) 5 ( )
5 $K3$
5. 1 $\mathrm{d}\mathrm{e}\mathrm{l}$ Pezzo ([K2]):
1 $\mathrm{d}\mathrm{e}\mathrm{l}$ Pezzo $\mathrm{P}^{3}$ quadric cone 4
$C$ 2 2 3
$K3$ lattice
$T=A_{2}(-2)\oplus E_{8}\oplus E_{8}$
3 isometry 8 complex ball
6. 2 $\mathrm{d}\mathrm{e}\mathrm{l}$ Pezzo :
3 non-hyperelliptic curve ( 2)
7. 3 $\mathrm{d}\mathrm{e}\mathrm{l}$ Pezzo ([DGK]):
3 $\mathrm{d}\mathrm{e}\mathrm{l}$ Pezzo $\mathrm{P}^{3}$ 3 $S$ $S$ 27
$l$ 1 $l$




$\mathrm{P}^{2}$ $F_{k}(t_{0}, t_{1})$ $k$
$t_{2}(F_{5}(t_{0}, t_{1})+t_{2}^{3}F_{2}(t_{0}, t_{1}))=0$
6 $C$ $C$
$\sigma=(\begin{array}{lll}1 0 00 \mathrm{l} 00 0 \zeta_{3}\end{array})$
$\zeta_{3}$ 1 3 $\mathrm{P}^{2}$ $C$
2 $K3$ 3
$K3$ $l$ 3 $S$
lattice
$T=A_{2}(-1)\oplus A_{2}\oplus A_{2}\oplus A_{2}\oplus A_{2}$
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3 isometry 4 complex ba
Allcock, Carlson, Toledo[ACT]
Node 3 $K3$ 4
complex ba 3 3 1
Eckardt point Eckardt point 3
$K3$
8. 4 $\mathrm{d}\mathrm{e}\mathrm{l}$ Pezzo ([K2]):
4 $\mathrm{d}\mathrm{e}\mathrm{l}$ Pezzo $S$ $\mathrm{P}^{4}$ 2 2 $Q_{1},$ $Q_{2}$
$S$ 2 $t\mathrm{o}Q_{1}+t_{1}Q_{2}=0$ , $(t0, t1)\in \mathrm{P}^{1}$ $\text{ }$
discriminant $det(t_{0}Q_{1}+t_{1}Q_{2})=0$
discriminant 5 $(\alpha_{i}, 1)\in \mathrm{P}^{1}$ 6
$C:y^{6}= \prod_{i=1}^{5}(x-\alpha_{i}z)y$
$\sigma=(_{0}^{1}0$ $\zeta_{5}00$ $001)$




lattice $K3$ ( )
$T=U\oplus K\oplus A_{5}\oplus A_{5}$





$\mathrm{P}^{2}$ 6 dual 6 $\mathrm{P}^{2}$ 6 2
$K3$ lattice
$T=U(2)\oplus U(2)\oplus A_{1}\oplus A_{1}$
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10 IV $T$ (-2)-vector1 IV
11. Cubic 4-folds ([BD]):
$\mathrm{P}^{5}$ 3 4 symplectic manifold
symplectic manifold $K3$
lattice
$T=U\oplus U\oplus E_{8}\oplus E_{8}\oplus A_{2}$
20 IV $\mathcal{F}\mathrm{f}|$
) $(2, 26)$ lattice $T=U\oplus U\oplus E_{8}\oplus E_{8}\oplus E_{8}$ 26
IV , fake Monster Lie algebra
([B2])
)
7 3 12 node 3
Borcherds
Eckardt point 3 225
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